Abstract This article takes the link between learning and innovation as its starting point and explores how this relationship might be managed within the innovative firm. In order to gain a better overview of the kinds of activities, which might be involved in managing and promoting the kind of learning, which will result in innovation, some criteria have been developed. These criteria are based on a review of the key theoretical and conceptual studies on organisational learning, particularly where these studies relate organisational learning to innovation and change. Thereafter, a close analysis of empirical studies of the relationship between human resource management (HRM) activities and innovation has been carried out. The conclusion is that HRM is already contributing in various ways to learning within innovative firms, and these activities have been linked increased innovation. However, there was no evidence suggesting that HRM is making a strategic connection between learning and business strategy or if they are facilitating connections between pockets of creativity in the organisation, as we might expect from knowledge activists. A better understanding of how HRM works in practice as well as an overview of their aims and strategies would be necessary in order to understand if their activities are explicitly aimed at improving innovation. This article adds to our understanding of HRM activities relating to innovation and provides a systematic overview of how the various HRM activities are linked to theories of learning in innovative organisations.
learning is simply the recombination of facts already known to others, while Lundvall and Johnson (1994) identified a central process of communication and exchange of information occurring while new products and services were being developed. They called this interactive learning. The idea of interactive learning was used to highlight the importance of dialogue between partners as opposed to a one-way communication of information, particularly in the exchange of complex information in the development of new technologies. Jensen et al. (2007) developed this theme by differentiating between the kind of learning that one might expect to result from research collaborations and the kind of learning that one might expect as the result of shared practice. This differentiation was conceptualised in terms of science, technology, and innovation (STI) and doing, using, and interacting (DUI). The names for these two processes indicating their origins, in that STI is based on purposeful, research-based studies directed towards developing new understanding, while DUI is based on practice and stands for doing, using, and interacting, the latter not necessarily being a planned activity but often as a side effect of ordinary work activities. Much of the literature on innovation builds upon the idea that learning, in some form, is one of the central drivers of the innovation process.
One of the important places where much of this learning occurs is in the innovative firm. These firms often engage in deliberate learning in the form of research and development (R&D) activities. The link between learning through R&D and being innovative is well understood (Fagerberg et al. 2005; Pavitt 1984 ). However, within the field of innovation studies, less effort has been devoted to understanding practice-based learning (DUI) and many of the theories used have been drawn from organisational studies, such as the concept of 'learning organisations' (Argyris and Schön 1978; Levitt and March 1988) where the learning is not confined to R&D units. Some of the studies of learning in the innovative firm or in organisations have been concerned mainly with learning outcomes, while others have studied learning processes, but few have ventured to say much on how learning might be managed. However, in 2005, we find some studies (de Leede and Looise 2005; Shipton et al. 2005) looking more specifically at the role of human resource management (HRM) in innovation and in the same year, we find that, for the first time, the Oslo Manual (OECD and Eurostat 2005) includes questions on organizational innovation in their surveys. Studies on creativity and innovation suggest new definitions of relevant actors in the innovation process, rather than focusing purely on R&D, they define a 'creative class', which includes most management occupations and professionals (Lorenz and Lundvall 2011) . HRM is seldom referred to in innovation literature; however, in the context of the firm, human resource management is the part of the organisation or the function, which is normally responsible for competence development, recruitment and learning within the firm. The present article picks up some of the ideas explored by de Leede and Looise (2005) and Shipton et al. (2005) and attempts to discover whether HRM as management professionals are, or might become, active players linking learning to innovation. This is done by reviewing how the role of HRM in learning and innovation has been studied and by analysing findings linking HRM actions in a firm to its innovative capabilities.
This paper is organised in the following way: firstly some of the key studies on the learning in innovative organisations are reviewed. The results of this review are used to develop criteria for assessing whether HRM might have what it takes to play an active role in activities related to innovation. More recent studies of HRM, i.e. post-2005, and their contributions to innovation are then reviewed and discussed.
Method
The method chosen is the literature review, defined as 'a written document that presents a logically argued case founded on a comprehensive understanding of the current state of knowledge about a topic of study'. (Machi and McEvoy 2009:4) .
When studying the relationship between multiple themes, a systematic review of all publications is not appropriate. In this case, the study consists of two stages: firstly, a search of major literary sources was carried out. Firstly, we reviewed key texts on organisational learning in an attempt to find what they said about HRM. These texts were identified by studying reviews of organisational learning literature such as Levitt and March (1988) , Dodgson (1993) and Wang and Ahmed (2003) and recent anthologies on the theme, such as Dierkes et al. (2001) and Easterby-Smith and Lyles (2011) . Based on these, reviews and key contributors were identified.
The next phase was concentrated on finding theoretic works and empirical studies of HRM related to innovation. This was done by searching databases containing academic publications within social sciences, including management and economics. The search was designed to pick up publications within innovation management and organisational studies. The terms chosen were the general terms used in the organisational management and innovation literature referring to firms, innovation and HRM or human resource management.
A search was carried out of the following EBSCO databases: Academic Search Premier, Business Source Elite, CINAHL, EconLit, ERIC, Regional Business News and SocINDEX.
The search terms used were: Innovation AND (firm* OR compan*) AND (PER-SONNEL management OR 'human resource management') AND learning.
This gave us a list of 19 publications between 2006 and 2015 on HRM. Thereafter, publications have been analysed to ascertain if they are descriptive studies of HRM activities related to learning and innovation or if they attempt to demonstrate a link between learning and innovation. The main theoretical directions are summarised and the empirical findings discussed. This paper does not provide a synthesis of studies on the themes, but instead, it selects and discusses the important ideas and arguments which have emerged in recent years relating to the themes of HRM, learning and innovation in the context of the firm. Therefore, the works discussed here in more detail have been chosen because they provide insight into issues relating to innovation, 'in all its particularity and ordinariness' (Onwuegbuzie et al 2012:7) . The way in which these articles have been studied is that the main theme has been identified and the links to theories of innovation have been studied more closely; then, these have been compared and discussed. This method is summarised in the table below (Fig. 1) .
Theme analysis
Involves a search for relaƟonships among domains, as well as a search for how these relaƟonships are linked to the overall cultural context. QualitaƟve comparaƟve analysis SystemaƟcally analyzing similariƟes and differences across sources, typically being used as a theorybuilding approach, allowing the reviewer to make connecƟons among previously built categories, as well as to test and to develop the categories further. This analysis is parƟcularly useful for assessing causality in findings across sources. 
Organisational Learning and Learning Organisations
The concept of the learning organization has multiple origins and the literature on the theme is very diverse. As Wang and Ahmed (2003) point out, 'the influx of literature provides overwhelming but unclear information to both researchers and practitioners' (ibid: 8). The works discussed here are key studies relating organisational learning to innovation.
One of the challenges of organisational learning has been to define the links between individual learning and collective learning, which can produce novelty and change. In order to move beyond theories of cognitive learning based on the individual and to look at how whole organisations can learn and change, Argyris and Schön (1978) developed a theory of organizational learning based on action. They suggested that organisational change was based not only on the activities which the firm participated in but also on how they reacted to this participation. This learning is conceptualised as a two-stage process consisting firstly of a process of learning from mistakes and correcting errors. They suggest that that this kind of learning is imperative for continued operations in the firm, and they call this single-loop learning and find many examples of this in various industries. The second stage (double-loop learning) is a more reflective process, whereby organisations obtain feedback from previous successes and failures and use this knowledge to improve or fine-tune their abilities in order to improve their rate of success. For this second process to be effective, they suggest that the organisation should make long-term changes based on the experiences of single-loop learning. They suggest that the outcomes of single-loop learning are quite predictable, but the results of double-loop learning are unpredictable and are likely to be firm specific. This suggests that it is double-loop learning which should produce value for the innovative firm; however Argyris and Schön found few examples of double-loop learning in their studies.
The concept of the learning organisation became popular among business managers in 1990 when Senge became one of the first to publish on this theme (Senge 1990) . He introduced a concept where learning was not separated from everyday practice but occurred in environments characterised by their openness to the unexpected and willingness to deal with the unpredictable. He suggests that it is this openness to the unexpected combined with a curiosity about the unknown which promotes firstly learning and then change. Novelty can arise either in the form of new ideas which are stimulated by the process or in the development of new routines as a result of adapting to change. Senge points out that learning from experience is difficult when the effects of an action are not known until much later. He wanted to help practitioners as well as develop theory and he suggested that instead of seeing learning as an activity which can be planned by management, management should instead concentrate on creating an environment for continuous learning. He implies, however, that it is not only management who is responsible for making learning happen but also the individual, the project leaders and not least, teams engaging in collaborative tasks, where learning is an integral part. Although the concepts of Senge were related more to practice than to developing organisational theory, both practitioners and academics recognised the links between his concepts of learning and innovation. 'His ideas were highly attractive because they provided the potential for renewal and growth' (Easterby-Smith and Lyles 2011:12).
In 1991, March started an interesting discussion on learning by exploitation or exploration started. He takes economic theories of learning as his starting point; these theories were largely based upon the idea that repeated practice produced measurable improvements in productivity. March identified situations where firms utilised the knowledge that they already had to carry out their activities and continually improve their efficiency. He defined this as exploitative learning. To this, he added the concept of learning by exploration, i.e. carrying out tasks deliberately designed to generate new understanding or new knowledge. Explorative learning was characterised as high risk but having the greatest potential for developing competitive advantage. These explorative activities are particularly relevant for innovation, but exploitative learning also produces innovation of the incremental kind. By including both kinds of learning activity, March emphasises that learning, related to innovation, may occur in different parts of the firm and not be confined to R&D. The most important task for a manager, according to March, was to balance these two forms of learning within the firm.
In his concept of dynamic capabilities, Teece (2007) develops a framework designed to produce continuous novelty within the firm. This framework is based on three dimensions: sensing, i.e. seeing the opportunity for change, seizing is the resulting action in terms of how the firm is going to exploit the opportunities and lastly reconfiguring which outlines how they adjust existing resources and tasks in order to fulfil their plan. The reconfiguring in Teece's framework includes a conscious effort to align or develop existing skills. In terms of learning, the activities relating to reconfiguring would typically include developing new skills and competence. This is not the only part of the framework which is interesting when looking at the links between learning and innovation; indeed, the whole dynamic nature of these capabilities requires continuous learning but perhaps not the conscious kind of learning. Teece argued that some firms develop the ability to exploit opportunities time and time again. He attributes their success to the fact that they have found some hidden key to success, an achievement that would not have been possible without becoming a learning organisation. Successful firms will 'not only adapt to business ecosystems, but also shape them through innovation' (ibid: 1319). Teece refers frequently to the abilities of individuals and to the important role of R&D; however, it is management who is expected to create the appropriate conditions for dynamic capabilities to develop and flourish in the innovative firm.
Another way of describing an innovative organisation in literature is as a 'knowledge creating company' as Nonaka and Takeuchi (1995) did. They differentiated between the conscious efforts of firms to continuously make small improvements to existing products and the creative activities involved in developing completely new products. Their focus was very much on these creative processes and how firms can provide the conditions necessary for this creativity to thrive. They suggest creating learning environments within firms, where the usual rules are suspended and brainstorming is encouraged. The learning that they describe is in terms of a knowledge creation process based on a combination of communication between groups of employees with diverse backgrounds and experimentation. They suggest that this is the best way to create new ideas and turn them into business opportunities. In innovation processes, creativity is often assumed to be the generation of new ideas occurring at the beginning of a research project or ideas for a new product. However, in the knowledgecreating companies, creativity is not confined to any initial process but can be observed at all stages. In the, now famous, example of developing a bread baking machine, it was the novel idea of sending an engineer to work at a bakery which resulted in the final production of a new working product. The cases studied by Nonaka and Takeuchi imply that less planning and less management involvement are needed for these creative processes to flourish in the knowledge-creating organisation.
Management is not considered central to making learning happen in the innovative firm according to Von Krogh et al. (1997) . The key player in the creative firm is the knowledge activist. It is suggested that the knowledge activist should function as the connector between creative groups in the organisation, overcoming the challenges of bad communication within large organisations and the ever-present risk of turf wars. It is suggested that the knowledge activist works across the internal boundaries within an organisation. In this way, the knowledge activist (KA) gathers information on projects and ideas, on future needs and on past successes and failures. It is then the KA's responsibility to start matching up people, projects, ideas and activities. The KA then actively facilitates knowledge sharing and creative workshops, where one of the aims is to share tacit knowledge. As well as connecting the right people in the organisation and stimulating knowledge sharing and knowledge creation, the KA also has to leverage this knowledge to business advantage. This latter function has been termed 'merchants of foresight', who select knowledge creation projects and groups who are working on themes which fit in with company strategy and assist in making new products and services which fit in with the company's knowledge vision. It is suggested that the KA can be a group or an individual and it might be a short-term task or a permanent position. It is not considered a managerial role, but it is not specified where in the organisation these person/persons would typically be. What is clear is that the KA must have free reign and be able to follow promising activities; at the same time, the person must be an excellent communicator and have a good understanding of the business and plans for future development.
Another way of describing learning in innovative firms is as a concept of creative abrasion (Leonard 1998) . According to Leonard, the term was coined by a director in Nissan, the Japanese automobile producer, and referred to a learning process originating in conflict. This conflict is not aggressive or confrontational and is instead produced by the meeting of different cognitive approaches. The challenge is then to develop different ways of framing the problem or the task and synthesise different problem resolution approaches to achieve a better end result than what any of the individuals could have achieved alone. Leonard (1998) emphasises the importance of understanding the different ways of working within different disciplines and developing good ways of communicating.
These key works on organisational learning provide us with good descriptions and an understanding of the various learning contexts that one might expect to find in the innovative firm. More importantly, they suggest some learning activities which ought to be practiced by innovative firms. In summarising what organisational learning says about learning and innovation, the following points are central:
1. Creating a learning environment or a culture where learning is promoted, and as March and Argyris and Schön suggest, there should be room for error and there should be some way of giving and receiving feedback on what has worked well and what has not worked so well. Not only do these issues require routines and accepted practice in order to work but they also require a culture which is open to a certain amount of experimentation and which tolerates errors. The establishment of groups outside the normal organisational structure, groups which are less restricted by internal rules, is advocated by Nonaka and Takeuchi. 2. Dynamism-Both Teece and Senge highlight the importance of dynamism, examples of which can be the continuous drive towards increasing efficiency or the willingness to adapt quickly. Several of the other authors also hint at a kind of dynamism at the individual level, i.e. that employees need to continually renew their knowledge and change (Nonaka and Takeuchi 1995; Leonard 1998; Von Krogh et al. 1997 ). 3. Communication-Another important issue in the organisational learning literature is the issue of communication. This seems to be an issue at all levels, in all but the smallest firms. The types of communication identified can be communication between management and the rest of the workforce, between project participants, between those working on R&D or product development and the rest of the organisation as well as communication between firms and other external actors. 4. The continuous renewal of sector specific and firm-specific knowledge is central to the discussions of March (1991) and is considered important to both explorative and exploitative learning. Teece's theory of dynamic firms also builds upon the idea that these firms are continually learning and updating their knowledge.
The organisational learning literature said little about how learning for innovation should be organised or who should be responsible and little about who was actually learning. Argyris and Schön, March and Teece all assume that management take the initiative and play an important role. Senge gives no indication of who should manage this learning, and since everybody is learning Senge's organisation, we might assume that the individual employee is responsible for his or her own learning. Nonaka and Takeuchi suggest that management should create a learning environment for employees working on product development or R&D. Von Krogh is the only one with a novel suggestion as to who should actively manage learning in the innovative firm: that is the knowledge activist, in a new role created specifically for this function. Otherwise, none of the other key works on organisational learning suggest that HRM as an organisational unit or as a function should attempt to manage or indeed play any role in learning for innovation. In the next section, a review of studies of HRM will be carried to out to see if researchers of HRM have found any contributions to innovation or if there might be any grounds to suggest that HRM should take a more active role in innovation.
Research on Human Resource Management
In this part of the article, studies on human resource management and innovation are reviewed. There were surprisingly few publications dealing with the joint themes of HRM, learning and innovation, or HRM and innovation. Some theoretical studies were found which link the role of HR to the motivation of employees and to recruitment of employees with interests and abilities deemed to contribute to innovation. There were also some empirical studies of initiatives where HRM was involved. A selection of the papers which specifically studied links or contributions to innovation is discussed here.
A review of studies of HRM practices and how they contributed to innovation in the form of corporate entrepreneurship was carried out in 2005 (Hayton 2005) . In this review, a number of empirical studies are presented and discussed; they are divided into studies of the relationship between HRM and innovation, HRM and corporate venturing as well as HRM and organisational cultures. He finds that many of the earlier studies are of initiatives designed to motivate individuals to innovative behaviour but that they find little or no correlation between financial rewards and increased innovation. He does, however, find that both functional integration and internal training were good indicators of innovation. The review also reports that HRM can encourage team practices and the creation of an environment which is 'supportive of cooperation, promotes the development of human and social capital, and therefore encourages organizational learning' (ibid: 27) and suggests that informal behaviour, development of trust and development of collective interests can be stimulated by proactive HRM practices. The HRM functions identified in Hayton's review are presented in the figure below (Fig. 2) .
The search for a framework to integrate HRM and innovation was launched in 2005 (de Leede and Looise 2005) who found that innovation literature contained frequent references to learning among employees and that some literature on HRM contained references to innovation but that there were no studies linking the two. They reviewed earlier studies and discussed how HRM had developed from an administrative function in the 1980s to a more integrated producer of business value in the modern firm. As well as being responsible for enacting the business strategy through recruitment and staff development, HRM typically carried out the following tasks: the design of positions, including the formal descriptions of job content and job rotation, establishing culture or practices of group work and increasing focus on work quality. Career Fig. 2 HRM activities related to innovation and corporate entrepreneurship development and training of existing employees was also found to be a central part of their role, as well as assessment of performance and the management of bonuses and profit sharing. de Leede and Looise (2005: 109) also suggest that HRM is the formal channel for communication between management and employees and has the potential to ensure employee participation in the formation of the workplace. In order to indentify the links between HRM and innovation, the authors carried out a case study at Philips CMA, in which they study the development of a new product (the ceramic multilayer actuator), a new organisation and accompanying new practices. For all activities or phases of development, they attempt to identify the role of HRM. They found that HRM involvement changed in accordance with the developmental phase of the new products, with them being most closely involved during the initial phase of recruitment, then later, when they participated directly in coaching and developing new processes of employee influence. The areas where HRM contributed to innovation included the development of a creative culture and searching and selecting people to work within this creative culture. HRM worked constructively to help individuals to develop their careers and was also involved in developing the roles of some of the key individuals (ibid: 112). The authors also concluded that the work of HRM had ensured good communication, participation and effective teamwork.
In the years after this framework was suggested, some interesting studies of organisations and HRM initiatives have been carried out; a selection of these will be reviewed here. The studies reviewed all gathered data via surveys and some included interviews. The first is a study of manufacturing firms in the UK, one of the R&D-intensive firms in Spain, one of production firms in Italy, one of electronic product manufacturers in Taiwan and one of pharmaceutical firms in Mexico. In all these papers, attempts were made to link HRM practices to innovative activity. All found some correlation. What is interesting for the present study is to look at which theoretical perspectives these studies were based upon and the particular HRM practices that they identified as being relevant to innovation.
In 2005 a study of 111 manufacturing firms was carried out in the UK (Shipton et al 2005) . According to the authors, this was the first study of its kind, using empirical data to study the relationships between HRM and innovation. This was a longitudinal study with two rounds of surveys and managerial interviews over an 8-year period. The study aimed to demonstrate that effective HRM practice could 'promote organisational innovation in products and production technologies'. In order to do this, they attempted to assess the sophistication of HRM practices in these 111 firms and secondly to assess and describe their learning climates. HRM sophistication was based upon an assessment of the extensiveness and the quality of the following practices: performance management, recruitment and selection, induction of new employees, training and strategy. Within all these areas, the study had developed criteria for assessing the quality or sophistication of the system. The assessment of the learning climate was based upon the presence of a mentoring system and formal meeting places for interaction between management and employees for the discussion of career development and strategies, policies and vision statements which refer to the importance of employee learning and development. The study found a positive link between innovation and the combined results of HRM sophistication; they also found a significant correlation between a learning climate and innovation. The conclusion is that a combination of individual skills and collective attributes was required in order to innovate successfully. For example, they found that career development increased individual competence, but it was invariably followed by a career move, which contributed to the spreading of knowledge and thus increased collective understanding.
The Spanish paper (Cabello-Medina et al. 2011) took, as its starting point, the concepts of intellectual capital and social capital. The HRM processes that they identified as contributing to innovation were as follows:
& Selection processes based on employees' potential to learn & Selection processes based on interpersonal skills & Developmental practices such as specific training, career management, mentoring programmes and feedback appraisals & Developmental practices such as empowerment and employee participation in decision-making & The use of incentives at the individual and the team level was also investigated but was found to have no influence on innovative activities.
The sample was chosen from firms within an innovative industrial sector (based on number of patents). All firms had over 50 employees and an R&D department. The questionnaire was sent to the R&D managers. The study found a correlation between all but the last HRM practices and the firms' innovative activity.
The Italian study (Santangelo and Pini 2011) is interesting in that it attempts to discover not only how HRM practices are implemented but also how they are practiced on the shop floor. The theoretical basis for this study is drawn from studies of entrepreneurship, technological innovation, management and evolutionary economics. The starting point was the idea that HRM practices can improve connections, bridging weak ties and promoting shared mental models. In this study, the emphasis was more on incremental innovation or on exploitative learning rather than explorative learning. Assumptions were made about learning by doing and learning by using, where existing know-how is combined to produce improvements in products and services. Firms within the province of Reggio Emilia (199) responded to the survey; there was prevalence of medium-sized firms (between 100 and 250 employees) and of those working with chemicals or ceramics.
The HRM practices that they identified were as follows: The study found a positive association between the implementation of new HRM practices on the shop floor and exploitative innovation. They found that productive practice was gradually adapted resulting in productivity improvements, thus suggesting that HRM initiatives contributed to incremental innovation.
The study from Taiwan (Chiang and Shih 2011) was focused on learning in the product development process and sought to demonstrate how 'knowledge-oriented human resource configurations' might support and improve this learning process. This publication takes its point of departure as the knowledge-based theory of the firm (Grant 1996) and is inspired by the concept of dynamic capabilities (Teece et al. 1997) .
They also draw upon Nonaka and Takeuchi's (1995) ideas on cooperative work design. The authors assume that activities which will improve collaboration, learning and accumulation of knowledge can be leveraged in order to improve a firm's innovative performance. The HRM activities that they identify are as follows: The survey received responses from 53 vice presidents in charge of HRM and 53 senior managers in the same firms within electrical product development. The survey was supplemented with interviews with 15 mangers responsible for new product development activities. Their study demonstrated a positive relation between knowledge-based HR (i.e. the activities listed above) and the new product development learning process.
Another study carried out on the pharmaceutical industry in Mexico attempted to find out how HRM practices might contribute to innovation. The theoretical basis for this study is March's concept of exploitative and explorative learning and Leonard's concepts of organising internal and external knowledge sources. This study is based on a national data set of all pharmaceutical manufacturers (112). It is not clear exactly how the data was collected or whether the questions were answered by senior management or R&D. This study differs from the others in that it is sector specific, and as the author points out, the pharmaceutical industry is R&D intensive and most previous studies of this sector have examined R&D practices and largely neglected HRM. The author expands on earlier studies by identifying potential links between innovation and the way that employee training is organised, whether recruitment is regulated and employee empowerment. The study found that HRM strategies and the provision of employee training exerted a positive influence on learning processes; more specifically, they found that in firms where employees were encouraged to take external training or training with external instructors, there was more innovation. Links were also identified between innovation and employee empowerment, and they found that the learning most associated with innovation was the more explorative type of learning. It was also found that adopting modern HRM practices including rules governing recruitment influenced innovation.
Discussion
Although there are not so many studies of HRM relating to innovation, a range of HRM practices which contribute to innovation have been identified. By comparing the different case studies, we can see that different theories are used in designing and analysing survey and interview data. We see that some of the studies view knowledge as a resource and therefore record HRM activities relating to knowledge development, regardless of whether it represents an actual contribution to innovation. Some of the studies are based on ideas of dynamism, risk taking and creative abrasion and thus select only certain HRM activities which they consider relevant to innovation. This has resulted in a broad range of activities from a small number of studies. Using the criteria developed from theories of organisational learning, the various HRM activities have been classified as follows (Fig. 3) .
The activities contributing to the creation of a learning environment (1) include developing feedback systems and recording of work experiences, two activities which are important prerequisites for learning by doing. The encouragement of teamwork is an activity which would be expected in a knowledge-creating environment as described by Nonaka and Takeuchi and von Krogh. The assertions that HRM develops a creative culture in the organisation are, however, not so useful unless we know exactly what they do. Under item (2) encouraging dynamism, it would appear that HRM is quite active in making an organisation dynamic. The activities identified suggest that HRM is attempting to reduce the risk of employees stagnating in one position in the organisation by managing career development. By opening channels for employee participation in decision-making they are probably reducing the risk of management stagnating in their thinking or becoming remote from everyday operations. Avoiding stagnation is considered important in the organisational learning literature; however, we would also expect to find activities designed to improve creativity. Although it is encouraging to see that HRM are active in promoting communications (3) and cooperative work design, there are no activities suggesting that HRM attempts to link creative groups to each other, to pick up ideas and pass them on to those who can act upon them or to link creative activities with firm strategy. It is assumed, yet again, that it is the managers who have to leverage creative endeavour in order to fulfil business strategy. With regard to item 4, the continuous renewal of sector-specific knowledge, the innovative firms confirm that HRM are indeed ensuring that working knowledge is kept up-todate. In these studies of HRM, most of the tasks identified as being beneficial for innovation can be placed within the criteria identified in the organisational learning literature. It is evident from the framework developed in 2005 that there is an overlap in the tasks which HRM sees as its responsibility and requirements of an innovative workplace as expressed in these key texts on organisational learning. As de Leede and Looise (2005) point out, the existing literature suggests that researchers of innovation have shown more interest for HRM than researchers of HRM have shown for innovation, and they suggest that innovation researchers look upon HRM as a 'toolkit of specific practices' (ibid: 112). Another interesting point arising from the studies of HRM and innovation is that HRM as a business function has been changing in recent years, and there have been improvements in the way that recruitment and training of employees are linked to business strategy and to performance.
By classifying HRM activities in this way, we achieve two things. Firstly, we gain a more systematic understanding of how the various activities contributed not only to increased innovation, as the studies measured, but also to how these contributions were in fact related to learning activities. Secondly, we are able to assess the suitability of HRM as participants in innovative activity. One of the weaknesses of using these case studies is that few of them tell us what the human resource strategy for the firm was. Information on HR strategy would have made it possible for us to assess whether the HRM activities are part of a planned strategy or if they are perhaps ad hoc solutions to short-term needs.
Thus, the studies reviewed here indicate that HRM are indeed carrying out many of the tasks which are considered important in the innovative organisation. We therefore know that some HR departments are capable of carrying out these tasks. In order to understand whether HRM can really take more responsibility for knowledge creation in the innovative firm, we would really need to know if such practices are widespread or if these examples are merely isolated examples of especially proactive HRM. This might be done by including questions based on the themes identified in this paper in future innovation surveys.
As well as a better understanding of the extent of the practices identified here, it is also important to gain a better understanding of how HRM activities relate to business strategy. It is uncertain whether these HR departments described in this paper are working towards an aim of developing in-house competence, increasing innovation or promoting learning organisations. It is uncertain how HR departments view their own role in the innovative organisation. Do they perhaps see themselves as March's managers, taking strategic decisions, organising accordingly and letting things happen? Do they perhaps view their role as being the creators of ideal arenas for knowledge creation, perhaps shielding creative groups from day-to-day requirements? It would be interesting to know if HRM see their role as developing in the direction of knowledge activists, deeply involved in project work and able to see the potential of linking various groups together. In order to gain a better understanding of how HRM function might be developing, in the innovative firm, and how it might be better utilised in innovative processes, would require further study.
The most interesting gap between what innovation studies say that they need and what HRM does is the lack of an obvious bridge between innovative practice and firm strategy. In organisational theory, this was addressed in the role of the knowledge activist. Future studies might look more closely at HRM practices to find out how closely they are involved in innovation activities and gain a better understanding of how HRM aims fit with the needs of the innovative organisation.
